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Fig.1 Test model
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Tab.1 List of roof truss members
[/ mm d/ mm [/ mm d/mm
001 C7510 7 823 1.00 040 C7575 1 540 0.75
002 C7510 4 789 1.00 050 C7575 1540 0.75
003 C7510 4 789 1.00 060 C7575 1100 0.75
010 C7575 580 0.75 070 C7575 1420 0.75
020 C7575 1 420 0.75 080 C7575 580 0.75
030 C7575 1 100 0.75
1.2
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Fig. 2 Simulation of highr strength steel
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Fig. 3 Simulation of joint connection Fig.4 Whole model
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. 10 , Tab.2 Results of eigenvalue buckling analysis
6 , 2 . P,/ kN
2 . Pa 1 1.388 ( )
’ 2 1.410 ( )
’ 3 1.676 ( )
’ 4 1.702 ( )
; 5 1.840 ( )
6 1.869 ( )
) 5 ;

Fig.5 Structure buckling modes
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Fig.6 Structure failure modes
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Tab.3 U ltimate load bearing capacities of roof truss
1/1 000 P./ kN WV %
5% i 1. 153
ANSYS( ) 1. 144 0.8
? ANSYS(1/1000 ) 1. 085 5.9
3.2
, 6 , A~ F; 11 R I~ 11,
R 7
, 8,9 . 8,9 T , A ANSYS ,
-1,-2-3 8( a) R
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Fig.7 Sensors layout
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Fig.8 Comparison of load displacement curves in measure point
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Fig. 9 Comparison of load strain curves in measure point
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Analysis on Load- Carrying Capacity of New Cold- Formed
Thimr Walled Steel Roof Truss

LIU Fei, LI Yuan-qi, SHEN Zu-yan

(Department of Building Engineering, Tongji University, Shanghai 200092, China)

Abstract: Based on the experiments of G550 cold formed thirr walled steel roof truss structures, an analysis model con-
sidering geometry and material norr linearity is established using general FEM software ANSYS. Both eigenvalue buckling
and norr linear stability analysis of this structure are performed, a reasonable analysis model for roof truss structure is
studied by comparing with test data. The results showed that the failure mode of roof truss is flexuat torsional buckling of
top chord members, which accords with the phenomena observed during test, the ultimate load bearing capacity is also
very close to test data. The study demonstrates that the FEM analysis model is rational , the measure of coupling nodes”
degree of freedom can simulate force state of self taping screw connections.

Keywords: cold formed thiir walled steel; roof truss structure; ultimate load bearing capacity; nom linear buckling ; nu-

merical simulation; finite element method



